A calmodulin-sensitive adenylate cyclase in the prothoracic glands of the tobacco hornworm, Manduca sexta.
The Ca2+/calmodulin (CaM) dependence of adenylate cyclase activity in Manduca sexta prothoracic glands was investigated. Membrane fractions from two developmental stages were used, day 3 of the last larval instar and day 0 of the pupal stage, both of which respond to the neuropeptide prothoracicotropic hormone (PTTH) with increased cAMP production dependent on extracellular Ca2+. The data revealed that both larval and pupal prothoracic gland membrane fractions have a Ca2+/CaM-dependent adenylate cyclase which is inhibited by CaM antagonists and EGTA. The larval adenylate cyclase shows a multiphasic response to Ca2+/CaM, with a 2-fold stimulation between 0.02 and 0.01 microM, a further increase in adenylate cyclase activity at concentrations greater than 2 microM and a potentiation of NaF-stimulated activity at doses greater than 0.1 microM Ca2+/CaM. Pupal prothoracic gland membrane fractions exhibit only the second phase of stimulation. Stimulation by the GTP analogs GTP-gamma-S and Gpp(NH)p is dependent on CaM in larval, but not in pupal membrane fractions, suggesting a role for CaM in Gs protein-mediated regulation of adenylate cyclase. However, adenylate cyclase activity in glands from both stages is dependent on CaM, supporting our initial premise that Ca2+ is required for cAMP synthesis in the prothoracic glands.